In order to introduce a predictive capability to the formalism presented in that work, a microscopic model for the solid-void structure of the bed must be introduced. In this note, we present values of a l calculated using the periodically constricted tube (PCT) model of the bed. In order to avoid repetition, we shall assume familiarity with our earlier publication (1).
Periodically Constricted Tube Model
The voids in a bed of nonconsolidated porous media can be modeled as an array of periodically constricted tubes. This concept -2-has been developed by Payatakes et al. (4) and the references therein.
In this work, the bed is modeled as an array of sinusoidal peT (figure 1). We have previously exploited this particular geometry to calculate the high Peclet number, deep bed Sherwood number (2) . 
The limiting reactant condition on the surface of the solid particles 
This transformation was introduced in order to remove the eigenvalue from the boundary conditions and transfer it to the differential equation. Laplace's equation and its boundary conditions are then written as
(12)
Two independent collocation procedures were used to solve equations 10 thru 13. These two techniques permitted a cross verification of the calculated results.
In the first method, an expansion for C was assumed in the form 
this specifies enough information to calculate the unknowns. Equation 13
was linearized and then solved by iteration on a z finite-difference grid using the method of Newman (3) slightly modified to exploit the storage space savings made possible by the periodic boundary conditions.
The second method uses a double series expansion to transform the original partial differential equation into a system of algebraic equations.
Since the ~ functions are periodic, they can be expanded in a In the terminology of this work, that number is found to be 1.233. In order to calculate a Z ' the concentration variable in the entrance region of the bed must be calculated. This is an order of magnitude more difficult problem and is not attempted here. S~rensen and Stewart, however, have solved this problem for simple cubic packing of uniform spheres. We can use their results to estimate the effect of neglecting the second term in the expansion. Table 1 shows that for most bed depths with a Peclet number greater than 0.001, the error is acceptable.
The error is seemingly further diminished in scale when a log-log plot of Sh B vs Pe B is examined.
The Stanton numbers presented above are for a non-diluted reactive . , " 
